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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

This Office Action is in response to the application filed November 20, 2003. 

Drawings 

The drawings are objected to because reference character "202" has been used 
to designate two different elements in Figure 3K. Corrected drawing sheets in 
compliance with 37 CFR 1 .121 (d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 6, 8-9, 14, 16, 19-20, 26 and 27-47 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Joshi et al. (US 2005/0017377 A1) in view of Fried et 
al. (US 2003/01 78670 A1). 

In regard to claim 1 , Joshi et al. teach a field effect transistor (FET) comprising: 
a fin formed on a dielectric surface 22; a device gate 95 along one side of said fin; a 
back bias gate 96 along an opposite side of said fin; device gate dielectric 33 along one 
first side between said device gate 95 and said fin; and back bias gate dielectric 33 
along said opposite side between said back bias gate 96 and said fin (Figure 8B, page 
5, paragraphs [0045]-[0046]). 

In regard to claim 14, Joshi et al. teach an integrated circuit (IC) on a 
semiconductor on insulator (SOI) chip 20, said IC including a plurality of field effect 
transistors (FETs) (one of many cells) disposed on an insulating layer 22, each of said 
FETS comprising: a semiconductor fin formed on an insulating layer 22; device gate 
dielectric 33 along a first side of said semiconductor fin; a device gate 95 along said 
device gate dielectric 33; back bias gate dielectric 33 along an opposite of said 
semiconductor fin; a back bias gate 96 along said back bias gate dielectric 33 (Figure 
8B, page 5, paragraphs [0045]-[0046]). 
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In regard to claim 26, Joshi et al. teach a method of forming an integrated circuit 
(1C), said method comprising the steps of: a) forming semiconductor fins on a silicon 
on insulator (SOI) wafer 20; b) forming back bias gates 96 along one side of each of 
said semiconductor fins, said back bias gates 96 comprising back bias gate dielectric 
33; and c) forming device gates 95 along an opposite side of each of said 
semiconductor fins (Figure 8B, page 5, paragraphs [0045]-[0046]). 

However, Joshi et al. fail to teach a back bias gate dielectric differs from a device 
gate dielectric in at least one of material and thickness. 

Fried et al. teach a back bias gate dielectric 116 differs from a device gate 
dielectric 110 in material (Figure 11, page 3, paragraphs [0031] and [0033]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the field effect transistor structure as taught 
by Joshi et al. with the field effect transistor having a back bias gate dielectric differs 
from a device gate dielectric in material as taught by Fried et al. to provide capability for 
high density semiconductor devices (page 1, paragraph [0007]). 

In regard to claims 2-3, Joshi et al. teach a silicon semiconductor fin (page 3, 
paragraph [0028]). 

In regard to claims 6 and 16, Joshi et al. teach the back bias gate dielectric 33 
and the gate dielectric 33 is selected from a group of materials consisting of an oxide 
and an oxynitride (page 3, paragraph [0031]). 

In regard to claims 8 and 19, Joshi et al. teach the dielectric surface 22 is an 
oxide layer (page 3, paragraph [0028]). 
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In regard to claims 9 and 20, Joshi et al. teach the oxide layer 22 being a buried 
oxide layer (page 3, paragraph [0028]). 

In regard to claims 27-47, claim 26 incorporates all the limitations of the device 
claims and the dependents claim also rejected as obvious in that the device structure as 
claimed could have been made by another and materially different process. 

Claims 5, 7 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Joshi et al. (US 2005/0017377 A1) and Fried et al. (US 2003/0178670 A1) as 
applied to claims 1-3, 6, 8-9, 14, 16, 19-20, 26 and 27-47 above, and further in view of 
Yu (US 6,391,695 B1). 

Joshi et al. and Fried et al. teach all mentioned in the rejection above. 

However, Joshi et al. and Fried et al. fail to each a back bias gate dielectric being 
thicker than a gate dielectric. 

In regard to claim 5, Yu teaches a back bias gate dielectric 22 being thicker than 
a gate dielectric 26 (Figure 10, columns 5-6, lines 13-67 and 1-33, respectively). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the field effect transistor structure as taught 
by Joshi et al. and the field effect transistor having a back bias gate dielectric differs 
from a device gate dielectric in material as taught by Fried et al. with the field effect 
transistor having a back bias gate dielectric being thicker than a gate dielectric as taught 
by Yu to manufacture smaller transistors to increase the component density on an 
integrated circuit (column 2, lines 7-9). 
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In regard to claims 7 and 18, Yu further teaches a gate 24 and a back bias gate 
38 being a conductive material of doped silicon or doped germanium (Figure 10, 
columns 5-6, lines 36-51 and 25-33, respectively). 

Claims 1 1, 22 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Joshi et al. (US 2005/0017377 A1) as applied to claims 1-3, 6, 8-9, 14, 16, 19-20, 
26 and 27-47 above, and further in view of Fried et al. (US 2003/0178670 A1 ). 

Joshi et al. teach all mentioned in the rejection above. 

However, Joshi et al. fail to teach a dielectric pillar above a semiconductor silicon 

fin. 

Fried et al. teach a dielectric pillar 102 above a semiconductor silicon fin 100 
(Figure 1 1 , page 3, paragraphs [0030] and [0038]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the field effect transistor structure as taught 
by Joshi et al. with the field effect transistor having a dielectric pillar above a 
semiconductor silicon fin as taught by Fried et al. to allow horizontal current flow 
(abstract). 

Claims 10, 12-13, 21 and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Joshi et al. (US 2005/0017377 A1) and Fried et al. (US 
2003/0178670 A1) as applied to claims 1-3, 6, 8-9, 14, 16, 19-20, 26 and 27-47 above, 
and further in view of Mathew et al. (US 2003/0151077 A1). 
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Joshi et al. and Fried et al. teach all mentioned in the rejection above. 

However, Joshi et al. and Fried et al. fail to teach a dielectric pillar being a nitride 
pillar, and the nitride pillar forming a cap between a device gate and a back bias gate. 

In regard to claims 12-13 and 23-24, Mathew et al. teach a dielectric pillar 22 
being a nitride pillar, and the nitride pillar forming a cap between a gates 62' and 64' 
(Figure 15, pages 2-3, paragraphs [0017] and [0031], respectively). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the field effect transistor structure as taught 
by Joshi et al. and the field effect transistor having a back bias gate dielectric differs 
from a device gate dielectric in material as taught by Fried et al. with the field effect 
transistor having a dielectric pillar being a nitride pillar, and the nitride pillar forming a 
cap between a device gate and a back bias gate as taught by Mathew et al. to provide a 
device that is able to be made with reduced dimensions and still function at the required 
specifications (page 1 , paragraph [0002]). 

In regard to claims 10 and 21 , Mathew et al. teach an oxide layer 14 disposed on 
a nitride layer 12 (Figure 15, page 1, paragraph [0016]). 

Allowable Subject Matter 

Claims 4, 15, 17 is objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following patent are cited to further show the state of the art with respect to 
FinFETs: 

Dixit et al. (US 2005/0051812 A1) Forbes (US 2004/0174734 A1) 
Nowak et al. (US 6,888,199 B2) Orlowski et al. (US 2005/0023616 A1) 

Pham et al. (US 2004/0219722 A1) Popp et al. (US 2005/0029583 A1) 
Voldman (US 6,433,609 B1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ida M. Soward whose telephone number is 571-272- 
1845. The examiner can normally be reached on Monday - Thursday 6:30am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




